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LISTING OF THE CLAIMS 

1 . (Currently amended) A method of identifying a compound that modulates nuclear 
receptor activity, said the method comprising: 

modeling a test compound o compound that fit fits spatially into a the nuclear receptor 
ligand binding domain of in t er e st using an atomic structural model of a portion of the 
estrogen receptor a ligand binding domai n or portion ther e of , wherein said atomic 
structural model comprises atomic coo rdinates of helix 12 of the ligand binding domain. 
ffl fl ftf a co&ctivator binding site, and further comprises atomic coordinates ofa 
coactivator bound to the coactivator binding site: and 

screening said test compoundo compound in an assay characterized by binding of a test 
compound to the ligand binding domain, an d thereby 

identifying a test compound that modulates nuclear receptor activit y, whoroin -s oid 
atomie - structural model compris e s atomic coordinat e s of amino aoid r e sidu e s 
corr e sponding to r e siduoo of human cotrog e n roooptor a Mot3*13, Lou346, Ala3S0, 
Glu353, Lou381, Lou387, Leu391, Arg391, PholCH, Mot12l, Lou^128, GlySSl, IIia521, 
L e u52S and Mot528 . 

2. (Currently amended) The method of Claim 1 wherein the atomic structural model 
additionally comprises coordinates of amino acid residues that correspond to human estrogen 
receptor a residues Met343, Leu346. A1a350. Glu3S3. Leu384. Leu387> Leu391. Are394, 
Phe4Q4 1 Met421, Leu 428, Glv 521, His524, Leu525 and MetS28 . and wherein said test 
compound interacts with at least one of said amino acid residues . 

3. (Original) The method of Claim 1 wherein the test compound is an agonist and nuclear 
receptor activity is measured by binding of a coactivator to the coactivator binding site. 

4. (Currently amended) The method of Claim 1 wherein the test compound is an antagonist 
and nuclear receptor activity is measured by tho unwinding a change in position o f helix 12 so 
that helix 12 contacts the coactivator binding site thereby inhibiting coactivator binding . 

5. (Currently amended) The method of Claim 1 wherein the test compound is an antagonist 
and nuclear receptor activity is measured by [[the]] blocking of coactivator binding. 
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6. (Original) The method of Claim 1 wherein said screening is in vitro. 



7. (Original) The method of Claim 6 wherein said screening is high throughput screening. 

8. (Original) The method of Claim 1 wherein said test compound is from a library of 
compounds, 

9. (Currently amended) The method of Claim 1 wherein said test compound is a small 
organic molecule, a peptide, or a peptidomimetic, 

10. (Currently amended) The method of Claim 1 whioh furth e r wherein the modeling 
comprises tho otep of providing the atomic coordinates of the portion of the estrogen receptor a 
ligand binding domain or portion thoroof to a computerized modeling system , prior to oaid 
modoling otep . 

11 . (Original) The method of Claim 1 wherein said nuclear receptor is selected from the 
group consisting of estrogen receptors, thyroid receptors, retinoid receptors, glucocorticoid 
receptors, progestin receptors, mineralocorticoid receptors, androgen receptors, peroxisome 
receptors and vitamin D receptors. 

12. (Original) The method of Claim 1 1 wherein said nuclear receptor is an estrogen 
receptor. 

13. (Original) The method of Claim 12 wherein said estrogen receptor is the estrogen 
receptor aJ 

14. (Currently amended) A method of identifying a compound that modulates ligand 
binding to a nuclear receptor, said the method comprising: 

modeling a test compounds compound that St fits spaoially spatially i nto a the nuclear 
receptor ligand binding domain of int e r e st using an atomic structural model of a portion 
of the estrogen receptor a ligand binding domain or portion thereof , wherein the atomiq 
structural model comprises atomic coordinates_of helix 12 of the ligand binding domain, 
and of a coactivator binding site, and further comprises atomic coordinates of a 
coactivator bound to the coactivator binding site: and 



Attorney Pocket No. 98 1 1 001 3-999 -6- 

Received from < 650 493 5556 > at 10)23/03 4:36:55 PM [Eastern Daylight Time] 



CAl: 355205.1 



OCT 23 2003 13:26 FR PENNIE & EDMONDS LLP50 493 5556 TO 817038729306 I 

Application Serial no. 09/830,693 

screening said test compounds compound in an assay characterized by binding of a the 

i 

test compound to the ligand binding domain, and thereby 

identifying a test compound that modulates ligand binding to said nuclear receptor? 
wher e in said atomic structural mod e l oomprio e s atomic ooordinatoo of amino ae t d 
rofliduoo Qorrospondrng to residu e s of human e stro g en r e ceptor a. M e t343, Lqu316 t 
A1q350, G1u3S3, L e u3 8 1, Lou3S7, L o u391, Arg394, Pho4CM, Mot 4 2 4, L e u428, GlyS31, 
HiG524, L e uS35 ond - MotS2 S. 

15. (Currently amended) The method of Claim 14 wherein the atomic structural model 
additionally comprises coordinates of amino acid residues that correspond to human estrogen 
receptor y residues Met343, Leu346. Ala350. Glu353. Leu384> Leu387. Leu391. Arg394, 
Phe404. Met421, Leu 428. Gly 521. His524, Leu525 and Met528 . and wherein said test 

compound interacts with at least one of said amino acid residues . 

i 

i 

i 

16. (Original) The method of Claim 14 wherein said nuclear receptor is selected from the 
group consisting of estrogen receptors, thyroid receptors, retinoid receptors, glucocorticoid 
receptors, progestin receptors, mineralocorticoid receptors, androgen receptors, peroxisome 
receptors akd vitamin D receptors. 

1 7. (Original) The method of Claim 16 wherein said nuclear receptor is an estrogen 
receptor. 

i 
j 

18. (Original) The method of Claim 17 wherein said estrogen receptor is the estrogen 
receptor a, 

i 
i 
i 

r 

19. (Original) The method of Claim 14 wherein said screening is in vitro. 

i 

i 

20. (Original) The method of Claim 19 wherein said screening is high throughput screening. 

i 

21 . (Original) The method of Claim 14 wherein said test compound is from a library of 
compounds. 

22. (Currently amended) The method of Claim 14 wherein said test compound is an agonist 
o r antagonist of ligand binding that facilitates binding of a coactivator to the coactivator binding 
site , 

i 
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23. (Currently amended) The method of Claim 14 wherein said test compound is a small 
organic molecule, a peptide, or apeptidomimetic. 

i 

24. (Currently amended) A method for identifying an agonist or an t agonist o f ligand binding 
to a nuoloar an estrogen receptor, sai4 the method comprisin g tho a topo of : 

providing the atomic coordinates of the e strogen receptor a ligand binding domain or 
p e rtion thereof to a computeriz e d mod e lin g- syst e m, wh e r e in caid atomic coordinates are 
pfthift- amino acid r e sidu e s eorrooponding to rooiduoo of human o strogon roooptor a 
M e G^t Lou346, Alo350, Glu353, Lou3 8 4. Lqu3 8 7> Lou391, Arg394, PholOI , Mot 1 2l, 
Lou128, Gly521, His524, L c uSSS and Met528; 

modeling a test compounds compound which St fits spaoially spatially into an atomic 
structural model of the estrogen receptor a ligand binding domai n, wherein the atomic 
structural model comprises atomic ^^ydinatfis of helix 12 of the ligand binding domain, 
and of a co activator binding site, and further comprises atomic coordinates of a 
coactivator bound to the coactivator binding site: and 

id e ntifying screening in an assay for nuoloar estrogen receptor activity a compound 
which increases or d e cr e as e s t he activity of the nuoloar estrogen receptor by binding th 
ligand binding domain of said nucl e ar the estrogen receptor, wh e roby thereby identifying 
an agonist or antagonis frof ligand bindin g is idontifiod . 

25. (Currently amended) The method of Claim 24 wherein the atomi? structural model 
additionally comprises coor dinates nf amino acid residues that correspond to human estrogen 
receptor a residues Met343, Leu346. Ala350. Glu353. Leu384. Leu387. Leu39L Arg394. 

i 

Phe4Q4. Met42l, Leu428. GW521. His524, Leu525 and MetS28 . and wherein said test 
compound interacts with at least one of said amino acid residues . 

26. (Cancelled) 

i 

i 

27. (Cancelled) 

i 

28. (Cancelled) 

i 

29. (Currently amended) A method of modulating nuclear receptor activity in a mammal by 
administering to a mammal in need thereof a sufficient amount of a compound that fits spatially 

i 

and preferentially into a ligand binding domain of a the nuclear recepto r of intoroot , wh e r e 
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I 

wherein said compound is designed bv a computational method that involves fitting an atomic 
model of the compound into an atomic structural model of the ligand binding domain of {he 
estrogen receptor that comprises atomic coordinates of helix 12 of the ligand binding domain, 
and of a coactivator binding site n and further comprises atomic coordinates of a coactivator 
bound to the coactivator binding site, so as to distort that the molecule interacts with at least one 
amino acid residue corresponding to residues of human estrogen receptor a Met343, Lcu346, 
Ala350, G1U353, Leu384, Leu387, Leu391, Arg394, Phe404, Met421, Leu428, Gly521, His524, 
Leu525 and Met528, 

30. (Currently amended) The method of Claim 29 wherein the test compound is an 
antagonist that causes a change in position of helix 12 so that helix 12 contacts the coactivator 
binding site thereby inhibiting coactivator binding at looGt on e amino acid rooiduo oorroGpondo to 
r e oiduos M e t3 4 3, Mot421> Hio52 4 ; Lou525 and Mot528 . 

i 

3 1 . (Original) The method of Claim 29 wherein said nuclear receptor is selected from the 
group consisting of estrogen receptors, thyroid receptors, retinoid receptors, glucocorticoid 
receptors, progestin receptors, mineralocorticoid receptors, androgen receptors, peroxisome 
receptors and vitamin E> receptors. 

i 

32. (Original) The method of Claim 3 1 wherein said nuclear receptor is an estrogen 
receptor. 

i 
i 

33. (Original) The method of Claim 32 wherein said estrogen receptor is the estrogen 

i 

receptor a; 

i 

34. (Currently amended) A machine-readable data storage medium , comprioing a data 

i 

Gtorago manorial encoded with machine readable data which, when using a machine programmed 
with instructions for using said data, is capable of displaying a graphical three-dimensional 
representation of a molecular comple x, wherein the data comprises coordinates o f: a portion of 
an estrogen receptor ligand binding domain, including helix 12 of the ligand binding domain; a 

i 

coactivator binding site; and a compound bound to a nucl e ar the estrogen receptor ligand 
coactivator binding domain_ site comprising Qtructur e coo r dinat e s of omino aoido corr e sponding 
to human estrog e n r ec e p tor ot Mot343, L e i^ S^ AlaSSQ^ Glu3S3, Lou 38 4, L e u387, Lou391, 
Arg 3 9 1 , Pho104, Mct431, Lou428, Gly521, His534, Lou525 and MotS2 8 or a homologuo of oaid 
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molooulor oomplox, wher e in said homologue comprises a ligond binding domain that hem a root 

i 

moan square deviation from th e backbone atoms o f aaid amino aoidc of not more than l.SA * 

i 

i 

35. (Currently amended) The machine-readable data storage medium of Claim 34 wherein 

i 

the atomic structural model additionally comprises coordinates of amino acid residues that 
correspond to human estrogen receptor a residues Met343, Leu346, Ala3SQ. Glu353. Leu384. 
Leu387. Leu391. Arg394. Phe404. Met421, Leu428. GWS21. His524, Leu525 and Met528. 

i 

36. (Cancelled) 

37. (Cancelled) 

38. (Cancelled) 

i 

39. (Currently amended) The machine-readable data storage medium of Claim 34 wherein 
said molccxilar complex is defined by the set of structure coordinates depicted in Appendix 
App e ndix 2 , or a homologue of said molecular complex, said homologue having a root mean 
square deviation from the coordinates of the backbone atoms of said amino acid o ligand binding 
domain of not more than 1 .5A. 

i 

40. (Original) A machine-readable data storage medium comprising a data storage material 
encoded with a first set of machine readable data which, when combined with a second set of 
machine readable data, using a machine programmed with instructions for using said first set of 
data and said second set of data, can determine at least a portion of the structure coordinates 
corresponding to the second set of machine readable data, wherein: said first set of data 

comprises a Fourier transform of at least a portion of the structural coordinates selected from the 

i 

group consisting of coordinates depicted in Appendix 1 or Appendix 2; and said second set of 
data comprises an X-ray diffraction pattern of a molecule or molecular complex. 

i 

41. (Currently amended) [[A]] The machine-readable data storage medium of Claim 40 
wherein said nuclear receptor is selected from the group consisting of estrogen receptors, thyroid 
receptors, retinoid receptors, glucocorticoid receptors, progestin receptors, mineralocorticoid 
receptors, androgen receptors, peroxisome receptors and vitamin D receptors. 

42. (Original) The machine-readable data storage medium of Claim 41 wherein said nuclear 

i 

receptor is an estrogen receptor. 
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43. (Original) The machine-readable data storage medium of Claim 42 wherein said 
estrogen rccjeptor is the estrogen receptor a. 

i 

44. (Currently amended) A cocrvstal comprising: of a nuc l ear a portion of an estrogen 

i 

receptor li g and binding domain: compriflittg an agonist bound to the ligand binding domain,; and 

a molecule bound to the a coactivator binding site of the nucl e ar estrogep recepto r, wh e r e in said 

i 

crystal d o f r a oto with at l e ast 2.03A resolution . 

i 

45. (Original) The cocrystal of Claim 44 wherein said nuclear receptor is the estrogen 

i 

receptor a. : 

i 

i 

i 
t 

i 

46. (Original) The cocrystal of Claim 45 wherein said estrogen receptor a is human. 

j 

47. (Currently amended) The cocrystal of Claim 46 wherein said molecule is a peptide. 

i 

i 

48. (Original) The cocrystal of Claim 47 wherein said peptide comprises a NR-box amino 
acid sequence or derivative thereof. 

i 

49. (Currently amended) A cocrvstal of a nuclear comprising: a portion of an estrogen 
receptor co mprising ligand binding domain and an antagonist bound to the ligand binding 
domai n of tho nuclear rec e ptor , wherein said crystal d e fraot s cocrystal diffracts with at least 
1 ,9A resolution. 

r 

i 
■ 
l 
f 

50. (Currently amended) The cocrvstal of Claim 49 44 wherein said micl e ar - r e eootor io the 

i 
t 

ootrog e n r e c e ptor a said cocrvstal diffracts with at least 2,03 A resolution . 

i 

t 

i 

51. (Currently amended) The cocrystal of Claim 50 wherein said estrogen receptor [[a] J is 

j 

human. 

i 

i 

L 

52. (Currently amended) A computational method of designing a nuclear receptor ligand 
whor e at l e jurt on e amino acid r e siduo - of a nuoloor r e ceptor LBD that oorroq p onda - to human 
e strogen r e c e ptor ex M e t3 4 3j, Lou3 16, Ala350, Glu353, Lou38 4 , Lou 38 7, Lou391, Arg39 4 , 
Fho1Q4, M e t 4 21 7 L e u 4 2 8 , Gly521 7 His5 24 ; Lou525 and M e t52 8 7 interact with at lcaot one firat 
ch e mical mjoi e ty of said ligan d, comprising: th e st e p of s e l e cting at leaot one chemical 

r 

modification of said first o homioal moiety to produc e o s e cond ch e rmeal moioty with a structur e 

Attorney DOCkCtjNO- 98 1 1 -001 3-999 - 1 1 - CA1 : 355203. 1 

Received from < 650 493 5555 > at 10/23/03 4:36:55 PM [Eastern Daylight Time] 



OCT 23 2003 13:28 FR PENNIE & EDMONDS LLP50 493 555B TO Q17038729306 



P . 13 



Application Serial no. 09/830,693 

i 
i 

to e ither d e cSr o as e or mofoaao an interaction botwoon ra oid int e racting ammo acid ond oaid second 

j 

ohomiool moiety comparod to aaid int e raction b e tw e en oaid int e racting amino ocki and qaid firot 
e h e mical m<j > t e ty 

fitting an atomic model of the ligand into an atomic structural model of the ligand 

i 

binding domain of the estrogen receptor, wherein the atomic structural model comprises 
atomic coordinates of helix 12 of the ligand binding domain, and of a coactivator binding 
site, land further comprises atomic coordinates of a coactivator bound to the coactivator 
binding site: and 

carrying out a chemical modification of a first chemical moietv of said ligand that 

interacts with the ligand binding domain, to produce a second chemical moiety . 

j 

i 

i 
i 

53. (Currently amended) The method of Claim 52 wherein the atomic structural model 

additionally! comprises coordinates of at least one amino acid residue that corresponds to human 

i 

estrogen redeptor a residues Met343, Leu346, Ala35a Glu353. Leu384, Leu387, Leu39JU 

i 

Are394. Phe404, Met421, Leu428. Glv521. His524, Leu525 and MetS2 8. and wherein said first 
chemical moiety interacts with at least one of said amino acid residues . 

i 

i 
i 

54. (Cuijrently amended) The method of Claim 52 further comprising determining a change 

i 

in interactiojn between said interacting amino acid and said ligand after the chemical 

modification of said first chemical moiety. 

i 

i 
i 
* 

55. (Cm(rently amended) The method of Claim 42 54 wherein said chemical modification 

r 
1 

enhances aij interaction selected from the group consisting of: hydrogen bonding interaction 

i 

charge inteijaction, hydrophobic interaction, Van D e r van der Waals interaction or dipole 
interaction between said second chemical moiety and one of said interacting amino acid residues 
compared to said first chemical moiety and said interacting amino aoid . 

i 

I 

i 

56. (Currently amended) The method of Claim 52 54 wherein said chemical modification 

i 
i 

reduces an interaction selected from the group consisting of: hydrogen bonding interaction, 
charge interaction, hydrophobic interaction, Van Dor van der Waals interaction or dipole 
interaction between said second chemical moiety and one of- said int e racting amino acid residues 
compared to said first chemical moiety and soid interacting amino - aoid . 

57. (Orijginal) The method of Claim 52 wherein said nuclear receptor is selected from the 
group consisting of estrogen receptors, thyroid receptors, retinoid receptors, glucocorticoid 

i 

i 
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j 
i 

receptors, pijogestin receptors, mineralocorticoid receptors, androgen receptors, peroxisome 

i 
i 

receptors anjd vitamin D receptors. 

i 
i 

58. (Original) The method of Claim 57 wherein said nuclear receptor is an estrogen 
receptor, j 

j 
i 

i 

i 

59. (Currently amended) The method of Claim 52 57 wherein the estrogen receptor is the 
estrogen recjeptor a. 

i 

i 
i 

60. (Original) The method of Claim 59 wherein the ligand is an agonist. 

i 

61 . (Original) The method of Claim 60 wherein the ligand is selected from the group 

j 

consisting o|f 17P-estradiol, diethylstilbestrol, moxestrol, mesohexestrol, coumestrol, A 9 -THC, 

i 
i 

o,p-DDT, z^aralenone and kepone. 

! 

i 
■ 

62. (Original) The method of Claim 61 wherein the ligand i$ 17p-estradiol, and the first 
chemical mbiety is a free carbon of the A' ring located at a position selected from the group 
consisting cif C6a, C7a, Cl2a, CI 5a, CI 6a and CI 7a. 

i 

i 
i 

i 

i 

63. (Original) The method of Claim 59 wherein the ligand is an antagonist. 

i 

64. (Original) The method of Claim 63 wherein the ligand is selected from the group 
consisting of ICI 164,384 and EM800. 

i 
i 

i 

65. (Original) The method of Claim 59 wherein the ligand is a selective estrogen receptor 
modulator. ! 

i 
i 

i 

66. (Original) The method of Claim 65 wherein the ligand is selected from the group 
consisting <j>f tamoxifen, raloxifene and GW5638. 

i 

67. (Cujrrently amended) A method of modulating nuclear receptor activity in a mammal by 
administering to a mammal in need thereof a sufficient amount of a ligand that fits spatially and 
preferentially into a ligand binding domain of a nuclear receptor of interest, wherein said ligand 

i 

is designedly a computational method whoro at lcaat one amino aoid - residu e of a nucl oa * 

i 

roooptor ligand binding domain that o o rr o GpondG to human osteog e n rreqp t or a - Mot3 4 3, Lou3 4 6 y 
Ala350 , Gljn353, Lou384, L a u3 8 7, Lou391, - Arg39 4 , Ph e4 0 4 , MoM21, Lw42 S , GIy521+ Hi s S21, 
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L o u525 andjMot52 g > interacts with at loaot on e first ch e mical moioty of said Ugand a-comprising: 

i 

tho otop of d e l e cting ot l ooct on e oh e mioa] modification of said first ohomioal moi e ty to produe e-o 
s econd choiftioal moi e ty with a stftioturo to e ith e r d o cr e aoo of increase an interaction betw ee n 
ooid interacting amino a c id and said oooond ch e mical moioty oompar e d to s aid interaction 
botwoon oai'd int e racting ammo ooid and said firot oh o mioal moi o ty 

fitting an atomic model of the ligand into an atomic structural model of the ligand 

r 

I 

binding domain of the estrogen receptor, wherein the atomic structural model comprises 

j 

atomic coordinates of helix 12 of the ligand binding domain, and of a coactivator binding 
sitcj and further comprises atomic coordinates of a coactivator bound to the coactivatoj: 
binding site; and 

i 
i 

carrying out a chemical modification of a first chemical moiety of said ligand that 

i 
i 

interacts with the ligand binding domain, to produce a second chemical moietv. 

i 

68. (Currently amended) The method of Claim 67 wherein the atomic structural model 

i 

additionally comprises coordinates of at least one amino acid residue feat corresponds to human 

i 

estrogen receptor a residues Mct343, Leu346. Ala350. Glu353, Leu384» Leu387. Lcu39L 

i 

Arg394. Phe4Q4. Met42l, Leu423. Glv521. His524, Leu525 and Met528 . and wherein said first 
chemical moietv interacts with at least one of said amino acid residues . 

i 

69. (Orjginal) The method of Claim 67 wherein said ligand is an antagonist. 

i 

i 

70. (Original) The method of Claim 67 wherein said ligand is an agonist. 

i 

j 

i 
i 

7 1 . (Currently amended) The method of Claim 70 whioh further compHooo comprisin g 

i 

administering a coactivator mimic designed by a computational method that comprises: fitting 
an atomic iinodel of the mimic into the atomic structural model where at least one amino acid 
residue of 4 the nuclear receptor coactivator binding site that corresponds to human estrogen 

i 

receptor a Jbtelix 3 residues Leu354, Val355, Met357> IIe358, Ala361 and Lys362, helix 4 
residue Ph^367, helix 5 residues Gln375, Val376, Leu379 and Glu380, helix 6 residue Trp383, 
and helix 1[2 residues Asp538, Leu539, G1U542, Met543 and Leu544, interacts with at least one 
first chemical moiety of said coactivator mimic , compri s in g: and the 9t e p of selecting at least 
one chemical modification of said first chemical moiety to produce a second chemical moiety 
with that has a structure to either decrease or increase an interaction between said coactivator 
binding sitfc int e racting amino ac i d and said second chemical moiety compared to an 

i 
i 

i 
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i 
] 

interaction bfetween said coactivator binding site interacting amino - acid and said first chemical 

i 

moiety. | 

i 
i 

t 

72. (New) The method of claim 1 wherein the test compound is an antagonist that permits 

i t 

helix 12 to bind to a static region of the coactivator binding site. 

j 

i 

i 

73. (Ne\^) The method of claim 1 wherein the atomic structural model has coordinates 

i 

r 

presented in) Appendix 1 * 

j 

j 

74. (New) The method of claim 1 wherein the atomic structural model is of a homolog of 
the portion if the estrogen a receptor Iigand binding domain, wherein the homolog comprises a 

i 

ligand binding domain that has a root mean square deviation of not more than 1 .5 A from the 

i 

backbone atjoms of the amino acid residues of the atomic structural model of Appendix 1. 

i 

r 

75. (Neijv) The method of Claim 1 wherein the atomic structural model additionally 
comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues AhjGSO, Glu353, Leu387, Leu391, Arg394, andPhe404, wherein said residues lie on a 
surface of al binding pocket in the iigand binding domain, and wherein said test compound is an 

i 

agonist that; interacts with at least one of said amino acid residues. 

i 

i 
i 

76. (New) The method of Claim 1 wherein the atomic structural model additionally 
comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Mc|t343, Leu346, Gly 521, His524, Leu525, and either residues Met421 and Met528, or 

residues M&388 and Ile424 s wherein said residues lie on a surface of a binding pocket in the 

j 

ligand binding domain, and wherein said test compound is an agonist that interacts with at least 
one of said 'amino acid residues. 

i 
i 
i 

t 

77. (New) The method of Claim 1 wherein the atomic structural model additionally 
comprises Coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Met343, Leu346, Thr347, Ala350, Trp383, Leu384, Leu387, and Leu525, wherein said 
residues Iie| on a surface of a binding pocket in the ligand binding domain, and wherein said test 

compound } s an antagonist that interacts with at least one of said amino acid residues. 

\ 
i 

78. (Ne|W) The method of Claim 1 wherein the atomic structural model additionally 

comprises coordinates of amino acid residues that correspond to human estrogen receptor a 

l 
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I 
[ 

residues Mejt343, Leu346, Met421, He 424, Gly 521, His524, and Leu525» wherein said residues 

j 

lie on a surface of a binding pocket in the ligand binding domain, and wherein said test 

compound i£ an antagonist that interacts with at least one of said amino acid residues. 

■ 

79. (Ney) The method of claim 1 wherein the atomic structural model is experimentally 

derived. J 

I 
i 

80, (New) The method of claim 79 wherein the atomic structural model has a resolution of 



at least 2.03! A. 

i 

i 

81. (Ney) The method of claim 4 wherein the modeling further comprises comparing a 

second atomic structural model of a portion of the estrogen receptor a ligand binding domain 

i 

with the atotnic structural model, wherein the second atomic structural model comprises atomic 
coordinates jof amino acid residues of helix 12 of the ligand binding domain and of a coactivator 
binding sitej wherein the helix 12 contacts the coactivator binding site, and further comprises 

i 

atomic coordinates of an antagonist molecule bound to the ligand binding domain. 

1 

i 
i 

82. (Ney) The method of claim 81 wherein the second atomic structural model is 
experimentally derived, 

83. (Ney) The method of claim 82 wherein the second atomic structural model has a 
resolution of at least 1 .90 A. 

i 
i 

84. (Ne^) The method of claim 81 wherein the second atomic structural model has 
coordinates [presented in Appendix 2. 

! 
i 

i 

I 

85. (New) The method of claim 81 wherein the second atomic structural model is of a 
homolog of jthe portion of the estrogen a receptor ligand binding domain, wherein the homolog 
comprises a|Hgand binding domain that has a root mean square deviation of not more than 1 .5 A 

r 

from the backbone atoms of the amino acid residues of the atomic structural model of 
Appendix 2\ 

i 

i 
i 

i 

86- (Ney) The method of Claim 14 wherein the test compound is an antagonist that permits 
helix 12 to iind to a static region of the coactivator binding site. 
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j 
t 

87. (New) The method of claim 14 wherein the atomic structural model has coordinates 



presented in 



Appendix L 



r 

88. (Ne 1 ^) The method of claim 14 wherein the atomic structural model is of a homolog of 

the portion o^f the estrogen a receptor ligand binding domain, wherein the homolog comprises a 

j 

ligand bindijig domain that has a root mean square deviation of not more than 1.5 A from the 

backbone at£>ms of the amino acid residues of the atomic structural model of Appendix 1. 

i 

i 

i 

89. (New) The method of Claim 14 wherein the atomic structural model additionally 
comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Ala350, Glu353, Leu387, Leu391, Arg394, and Phe404, wherein said residues lie on a 
surface of a {binding pocket in the ligand binding domain, and wherein said test compound is an 

agonist that interacts with at least one of said amino acid residues, 

i 

i 

90. (Ne\iO The method of Claim 14 wherein the atomic structural model additionally 

i 

comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Mejt343, Leu346, Gly 521 , His524, Leu525, and either residues Met421 and Met528, or 
residues Mejt388 and Ile424, wherein said residues lie on a surface of a binding pocket in the 
ligand bindihg domain, and wherein said test compound is an agonist that interacts with at least 
one of said amino acid residues. 



91 . (Ne^jy) The method of Claim 14 wherein the atomic structural model additionally 



comprises coordinates of amino acid residues that correspond to human estrogen receptor ct 
residues Mejt343, Leu346, Thr347, Ala350, Trp383, Leu384, Leu387, and Leu525, wherein said 
residues lie pn a surface of a binding pocket in the ligand binding domain, and wherein said test 
compound is an antagonist that interacts with at least one of said amino acid residues. 

92. (New) The method of Claim 14 wherein the atomic structural model additionally 
comprises cpordinates of amino acid residues that correspond to human estrogen receptor a 

r 

i 

residues Mqt343, Leu346, Met421, lie 424, Gly 521, His524„ and Leu525, wherein said residues 

r 

He on a surface of a binding pocket in the ligand binding domain, and wherein said test 
compound i|s an antagonist that interacts with at least one of said amino acid residues. 



i 
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93. (New) The method of Claim 14 wherein the modeling comprises providing the atomic 



coordinates 



of the portion of the estrogen receptor a ligand binding domain to a computerized 



modeling system. 

i 
i 

94. (New) The method of claim 14 wherein the atomic structural model is experimentally 
derived. | 

i 
i 

I 

95. (New) The method of claim 94 wherein the atomic structural model has a resolution of 
at least 2.03 A. 

96. (Ne^v) The method of Claim 14 wherein the test compound is an antagonist that causes a 
change in pjosition of helix 12 so that helix 12 contacts the coactivator binding site thereby 
inhibiting cjoactivator binding. 



97. (New) The method of claim 96 wherein the modeling further comprises comparing a 

i 

second atomic structural model of a portion of the estrogen receptor a ligand binding domain 
with the atomic structural model, wherein the second atomic structural model comprises atomic 
coordinates! of amino acid residues of helix 12 of the ligand binding domain and of a coactivator 

binding sit^ wherein the helix 12 contacts the coactivator binding site, and further comprises 

i 

atomic coordinates of an antagonist molecule bound to the ligand binding domain. 

i 

98. (N^w) The method of claim 97 wherein the second atomic structural model is 
experimentally derived. 

99. (New) The method of claim 98 wherein the second atomic structural model has a 

resolution if at least 1.90 A. 

i 

i 

100. (Nejw) The method of claim 97 wherein the second atomic structural model has 
coordinated presented in Appendix 2 



101. (New) The method of claim 97 wherein the second atomic structural model is of a 
homolog of the portion of the estrogen a. receptor ligand binding domain, wherein the homolog 
comprises ji ligand binding domain that has a root mean square deviation of not more than 1 .5 A 
from the backbone atoms of the amino acid residues of the atomic structural model of Appendix 

2. ; 

i 
I 

I 
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i 

102 > (Nejw) The method of Claim 24 wherein said screening is in vitro. 



103. (NeJv) The method of Claim 102 wherein said screening is high throughput screening. 

i 

i 

104. (New) The method of Claim 24 wherein said test compound is from a library of 
compounds] 



105. (Ne\v) The method of Claim 24 wherein said test compound facilitates binding of a 
coactivator to the coactivator binding site. 

106. (Ne^v) The method of Claim 24 wherein said test compound is a small organic molecule, 
a peptide, o;r peptidomimetia 

107. (New) The method of Claim 24 wherein the test compound is an agonist that permits the 
coactivator molecule to bind to a static region of the coactivator binding site. 



108. (Ne^v) The method of Claim 24 wherein the modeling comprises providing the atomic 
coordinates] of the portion of the estrogen receptor a ligand binding domain to a computerized 

i 

modeling system. 

109. (New) The method of Claim 24 wherein the atomic structural model additionally 
comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Al*350, Glu353, Leu387, Leu391, Arg394, and Phe404, wherein said residues lie on a 
surface of a binding pocket in the Hgand binding domain, and wherein said test compound is an 
agonist thatl interacts with at least one of said amino acid residues. 

! 

1 10. (Nejv) The method of Claim 24 wherein the atomic structural model additionally 

i 

comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues M^t343, Leu346, Gly 521, His524, Leu52S, and either residues Met421 and Met528, or 
residues Met388 and He424 ? wherein said residues lie on a surface of a binding pocket in the 
ligand binding domain, and wherein said test compound is an agonist that interacts with at least 
one of said amino acid residues. 

111. (Nejv) The method of claim 24 wherein the atomic structural model is experimentally 
derived. 
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The method of claim 111 wherein the atomic structural model has a resolution of 



at least 2.03 



A. 



113. (New) The method of claim 24 wherein the atomic structural model has coordinates 



presented in 



Appendix L 



114. (Nevf) The method of claim 24 wherein the atomic structural model is of a homolog of 

i 

the portion <|f the estrogen a receptor ligand binding domain, wherein the homolog comprises a 
ligand binding domain that has a root mean square deviation of not more than 1 .5 A from the 
backbone atoms of the amino acid residues of the atomic structural model of Appendix 1. 

1 15. (New) A method for identifying an antagonist of ligand binding to an estrogen receptor, 
the method Comprising: 

modeling a test compound which fits spatially into an atomic structural model of the 
estrojgen receptor a ligand binding domain, wherein the atomic structural model 
comprises atomic coordinates of helix 12 of the ligand binding domain, and atomic 
coordinates of a coactivator binding site, and further comprises atomic coordinates of a 
coac|ivator bound to the coactivator binding site; and 

screening in an assay for estrogen receptor activity a compound which decreases the 
activjity of the estrogen receptor by binding the ligand binding domain of the estrogen 

receptor, thereby identifying an agonist of ligand binding, 

i 

116. (Ne4o The method of Claim 115 wherein the atomic structural model additionally 
comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Mejt343» Leu346, Ala350, Glu353, Leu384, Leu387, Leu39l s Arg394, Phe404, Met421, 
Leu428, Gljj^l, His524 > Leu525 and Met528 s and wherein said test compound interacts with at 
least one of {said amino acid residues. 



1 1 7. (Ncvj/) The method of Claim 115 wherein said screening is in vitro. 

i 

1 18. (Ne^V) The method of Claim 1 17 wherein said screening is high throughput screening 

i 
i 
i 

119. (New) The method of Claim 115 wherein said test compound is from a library of 
compounds. 
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120. (New) The method of Claim 115 wherein the test compound is an antagonist that causes 
a change in position of helix 12 so that helix 12 contacts the coactivator binding site thereby 

inhibiting coactivator binding. 

I 
i 

121. (Ne^r) The method of Claim 115 wherein the test compound is an antagonist that 
permits helix 12 to bind to a static region of the coactivator binding site. 

i 

i 

122. (Ne\k) The method of Claim 1 15 wherein the modeling comprises providing the atomic 
coordinates of the portion of the estrogen receptor a ligand binding domain to a computerized 
modeling sVstem. 

123. (Ne^) The method of Claim 115 wherein the atomic structural model additionally 

comprises cpordinates of amino acid residues that correspond to human estrogen receptor a 

i 

residues Mejt343, Leu346, Thr347, Ala350, Trp383, Leu384, Leu387, and Leu525, wherein said 
residues lie on a surface of a binding pocket in the ligand binding domain, and wherein said test 

i 

compound i£ an antagonist that interacts with at least one of said amino acid residues. 

i 
I 

I 

124. (Ne 1 ^) The method of Claim 115 wherein the atomic structural model additionally 

j 

comprises coordinates of amino acid residues that correspond to human estrogen receptor a 
residues Met343, Leu346, Met421, lie 424, Gly 521, His524, and Leu525, wherein said residues 

i 

lie on a surfkee of a binding pocket in the ligand binding domain, and wherein said test 

i 

compound ife an antagonist that interacts with at least one of said amino acid residues. 

i 

125. (New) The method of claim 1 1 5 wherein the atomic structural model is experimentally 
derived. | 

i 

126. (New) The method of claim 125 wherein the atomic structural model has a resolution of 



at least 2.03 



presented in 



A. 



127, (New) The method of claim 115 wherein the atomic structural model has coordinates 



Appendix 1 . 



128. (New) The method of claim 115 wherein the atomic structural model is of a homolog of 
the portion of the estrogen a receptor ligand binding domain, wherein the homo log comprises a 
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ligand binding domain that has a root mean square deviation of not more than 1.5 A from the 
backbone atjoms of the amino acid residues of the atomic structural model of Appendix 1. 

i 

129. (Nfv|/) The method of claim 115 wherein the modeling further comprises comparing a 
second atonjric structural model of a portion of the estrogen receptor a ligand binding domain 
with the atopiic structural model, wherein the second atomic structural model comprises atomic 
coordinates of amino acid residues of helix 12 of the ligand binding domain and of a coactivator 
binding site, wherein the helix 12 contacts the coactivator binding site, and further comprises 
atomic coordinates of an antagonist molecule bound to the ligand binding domain. 



130. (New) The method of claim 129 wherein the second atomic structural model is 



1 



experimentally derived. 

i 

13 L (Nejv) The method of claim 130 wherein the second atomic structural model has a 
resolution ^f at least 1 .90 A. 

132. (New) The method of claim 129 wherein the second atomic structural model has 



coordinates 



presented in Appendix 2. 



133. (New) The method of claim 129 wherein the second atomic structural model is of a 
homolog of the portion of the estrogen a receptor ligand binding domain, wherein the homolog 
comprises | ligand binding domain that has a root mean square deviation of not more than 1 -5 A 
from the backbone atoms of the amino acid residues of the atomic structural model of 
Appendix 2. 

1 34. (New) A method of modulating estrogen receptor activity in a mammal by administering 
to a mamrr^al in need thereof a sufficient amount of a compound that fits spatially and 
preferentially into an atomic structural model of a ligand binding domain of the estrogen 
receptor wljierein said compound is designed so that binding of a coactivator to a coactivator 

binding siti on the ligand binding domain is affected. 

i 
I 

135. (New) The method of claim 134 wherein said compound is an antagonist and binding of 

i 

a coactivatpr is inhibited. 

i 

136- (N^w) An isolated and purified protein complex comprising: 
an Estrogen receptor ligand binding domain; 
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a ligand bound to the ligand binding domain of the receptor; and 
a coiactivator bound to a coactivator binding site of the receptor. 

137, (Ne^v) The isolated and purified protein complex of claim 136, wherein said coactivator 
is a peptide that comprises a motif whose sequence is LXXLL, wherein X is any amino acid 
residue. 

1 38, (New) The isolated and purified protein complex of claim 137, wherein said coactivator 
is a GRIP 1 [peptide. 

139, (New) An isolated and purified polypeptide consisting of a portion of the human 

i 

estrogen reieptor starting at amino acid residue 305 and ending at amino acid residue S49, as set 
forth in SE(jJ ID NO: 27 or SEQ ID NO: 28, bound to a ligand, and bound to a coactivator. 

140, (New) A method of identifying a compound that modulates nuclear receptor activity, the 
method comprising: 

screening a test compound in an assay characterized by binding of a test compound to the 

i 

ligahd binding domain of the nuclear receptor, wherein the test compound has been 
modeled by spatially fitting an atomic model of the test compound into an atomic 

Structural model of a portion of the estrogen receptor ligand binding domain, wherein 

1 

said! atomic structural model comprises atomic coordinates of amino acid residues of the 
estrogen receptor coactivator binding site and coordinates of a molecule bound to the 
coactivator binding site, thereby identifying a test compound that modulates nuclear 
rccejptor activity. 



141. (New) A method of identifying a compound that modulates estrogen receptor activity, 

the method comprising: 

screening a test compound in an assay characterized by binding of a test compound to the 
ligajjid binding domain of the estrogen receptor, wherein the test compound has been 

modeled by spatially fitting an atomic model of the test compound into an atomic 

i 

structural model of a portion of the estrogen receptor ligand binding domain, wherein 
said atomic structural model comprises atomic coordinates of amino acid residues of the 
estrogen receptor coactivator binding site and coordinates of a molecule bound to the 
coactivator binding site, thereby identifying a test compound that modulates estrogen 
receptor activity. 



r 
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